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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by connputer. So the translation nnay not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the reactive surface active agent constituent 
used for an emulsion polymerization, and the manufacturing method of a stable polymer 

emulsion using it. 
[0002] 

[Description of the Prior Art]When carrying out the emulsion polymerization of the vinyl system 
monomers, such as acrylic ester and styrene, conventionally, Anionic surfactants, such as 
alkyi sulfate, alkylbenzene sulfonates, and polyoxyethylene alkyi (aryl) ethereal sulfate ester 
salt, Nonionic surface active agents, such as polyoxyethylene alkyi (aryl) ether, ethyleneoxide / 
propylene oxide copolymer, have been used as an emulsifier. In an emulsion polymerization, 
an emulsifier not only participates in generation and dispersion-stability-izing of a polymer 
particle, but. Influence the mechanical stability of a polymer emulsion, chemical stability, freeze 
thaw stability, and storage stability, and further to emulsion physical properties, such as 
particle diameter of a polymer emulsion, viscosity, and foamability, and a pan. When it film- 
izes, film properties, such as the water resisting property, moisture resistance, heat resistance, 
an adhesive property, and adhesiveness, are affected greatly. In the use of a paint, a binder, 
etc., although a polymer coat is formed by desiccation of a polymer emulsion, it is pointed out 
that the emulsifier which remains into a polymer coat becomes the cause of reducing a water 
resisting property, an adhesive property, weatherability, heat resistance, etc. In manufacture of 
a synthetic rubber, when taking out polymer from a polymer emulsion by curing salting etc., 
while draining, an emulsifier is contained, and the problem that the load of waste water 
treatment becomes large is pointed out. 

[0003]Many are proposed about use of a reactive surface active agent as a means to solve 
such a fault. For example, the reactive surface active agent of a sulfosuccinic acid allyl (or 
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metallyl) ester type (JP,49-46291,B), There are an allyl (or metallyl) glycidyl ether derivative 
(JP,62-104802,A), a propenyl substitution all<ylphenol derivative (JP,4-53802,A), etc. However, 
if these reactive surface active agents are alone used as an emulsifier for ennulsion 
polymerizations, polymerization stability will become insufficient in many cases. Although the 
sulfuric ester salt of the polyoxyalkylene ether of allyl alcohol (or methallyl alcohol) is proposed 
by JP, 61 -22301 1 ,A as a modifier which can be used also as a reactant active agent for 
emulsion polymerizations, this also has insufficient polymerization stability. For this reason, it 
has the problem that the conventional emulsifier must be used together at the sacrifice of the 
effect of the superiors for water resisting properties. Although polymerization stability is also 
improvable by increasing the amount of the reactive surface active agent used, a water 
resisting property is made to fall also in this case. 

[0004]There is SUBJECT of this invention in providing the reactive surface active agent 
constituent which can solve the above-mentioned problem, and providing the manufacturing 
method of the polymer emulsion whose stability is still better. 

[0005] 

[Means for Solving the Problem]This invention is a manufacturing method of a reactive surface 
active agent constituent containing an unsaturated compound (henceforth an unsaturated 
compound (1)) expressed with a formula (1), and a polymer emulsion which performs an 
emulsion polymerization using this reactive surface active agent constituent. 
[0006] 

CH2=CH-(CH2) p-O-(AO) ^-(EO) ^-SOjSA (1) 

(As for an integer of 2-16, and m, an oxyalkylene group of the carbon numbers 3-18 and EO 
are [ AO / an oxyethylene group and p / the number of 0-200 and M of the number of 0-50 and 
n ] a hydrogen atom or a cation among a formula.) m -(AO)-bases may be the same, or may 
differ. 
[0007] 

[Embodiment of the lnvention]ln an unsaturated compound (1), a CH2=CH-(CH2) p-O-part 

originates in the unsaturated alcohol which has a vinyl group in an end. As this unsaturated 
alcohol, for example A 3-butene-1-oar, A 4-penten-1-oar, a 5-hexen-1-oar, a 6-hepten-1-oar, A 
7-octen-1-oar, an 8-nonen-1-oar, a 9-decene 1-oar, a 10-undecene 1-oar, an 11-dodecen 1- 
oar, a 12-tridecenoic 1-oar, a 15-hexa decene 1-oar, etc. are mentioned, and the thing of 4-12 
has preferred p. About these unsaturated alcohol, a fatty chemistry manual (the volume for 
Nippon Oil & Fats Chemical Society, the 3rd edition of revision, 178 pages) has a statement, 
and it can manufacture by a publicly known method. 

[0008]A of a (AO) ^ part is the straight chain or branched chain alkylene group of the carbon 
numbers 3-18, and is an alkylene group of the carbon numbers 3-4, such as propylene, 
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butylene, and isobutylene, preferably. (AO) A ^ part can be obtained by adding propylene 

oxide, butylene oxide, 1,2-epoxy octene, etc. These alkylene oxide can connbine arbitrarily 
independent addition and two sorts or more of random addition or block addition, m which 
shows the number of average addition mols of (AO) -- 0-50 -- it is 0-20 preferably, n which 
shows the number of average addition mols of (EO) ~ 0-200 ~ it is 1-50 preferably, and 
especially in the case of 5-20, polymerization stability is most excellent, and it is desirable. 
[0009]Especially as an unsaturated compound (1), that with which the carbon number of p and 
AO and m are satisfied of a formula (2) is excellent in the stability of a polymer emulsion, and 
preferred. 
[0010] 

4<= [(carbon number-2.8 of AO) xm+p] <=14 (2) 

An unsaturated compound (1) is obtained by sulfate-ester-izing alkylene oxide adduct 
(henceforth alkylene oxide adduct (3)) expressed with a formula (3), and also neutralizing by 
an alkali as occasion demands. 
[0011] 

CH2=CH-(CH2) p-O-(AO) ^-(EO) ^-H (3) 

(AO, EO, p, m, and n show an above meaning among a formula.) 

Alkylene oxide adduct (3) is compoundable by a publicly known method. For example, to the 
above-mentioned end unsaturated alcohol under existence of the alkali catalyst of sodium 
hydroxide, a potassium hydrate, etc.. It is compoundable under ordinary pressure or 
application of pressure by the method of making alkylene oxide of the carbon numbers 3-18 
add at room temperature -200 ** temperature, or making ethyleneoxide add to this further, or 
the method of making only ethyleneoxide add to the above-mentioned end unsaturated alcohol 
etc. 

[0012]Sulfamic acid is preferred although sulfuric acid, sulfamic acid, sulfur trioxide, 
chlorosulphonic acid, etc. can be used for sulfate ester-ization of alkylene oxide adduct (3). 
Sulfate ester-ization can be performed by a publicly known method. For example, 0.9-1.2 mol 
of sulfamic acid is taught to 1 mol of alkylene oxide adduct (3), and under a nitrogen gas 
atmosphere, if it is made to react under conditions with a temperature of 100-140 **, the sulfate 
ester ammonium salt of alkylene oxide adduct (3) can be obtained with high yield. Since 
especially the rate of sulfate-ester-izing has the good stability of a polymer emulsion 90 to 
99.5% when it is 93 to 98%, it is preferred. 

[001 3]M of a formula (1) shows a hydrogen atom or a cation, and as a cation Lithium, Alkaline- 
earth-metal-ion; ammonium ion, such as alkali-metal-ion; calcium, such as sodium and 
potassium, and magnesium; Monomethylamine, Ammonium ion of alkylamine, such as 
dimethylamine, monoethyl amine, and triethylamine; the ammonium ion of alkanolamines, 
such as monoethanolamine, diethanolamine, and triethanolamine, is mentioned. 
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[0014]The reactive surface active agent constituent of tliis invention can contain reactive 
surface active agents and nonresponsive surface-active agents other than an unsaturated 
compound (1). As for the content of the unsaturated compound (1) in the surfactant 
composition of this invention, 20 to 100 % of the weight is preferred, and its 50 to 100 % of the 
weight is especially preferred. Other surface-active agents contained in the surfactant 
composition of this invention have a preferred reactive surface active agent. 
[0015]The example of a reactive surface active agent combinable with an unsaturated 
compound (1), JP,49-46291,B, JP,58-203960,A, J P, 62- 104802, A, The reactive surface active 
agent of the negative ion nature indicated in JP,4-53802,A each gazette and the nonionic 
reactive surface active agent indicated in JP,62-104802,A, JP,4-50204,A, JP,50-98484,A, and 
JP, 9-291 063,A each gazette can be mentioned. 

[0016]Although a nonresponsive surface-active agent may be made to contain in the surfactant 
composition of this invention, it is limited to the range which does not bar the purpose of 
reactive surface active agent use, such as waterproof improvement and reduction of 

wastewater load. 

[0017]The free surface-active agent contained in polymer by combining a reactive surface 
active agent with a monomer or a polymer chain chemically in the polymerization reaction at 
the time of polymer emulsion manufacture in an emulsion polymerization (copolymerization is 
called below), and being incorporated into a polymer component can be decreased, Based on 
this, polymer physical properties, such as a water resisting property, an adhesive property, and 
weatherability, can be raised. Therefore, it is called for that a reactive surface active agent has 
a raw material monomer and copolymeric [ high ]. However, even if it has copolymeric [ high ], 
when a reactive surface active agent causes homopolymerization by a drainage system, the 
effect of making water-soluble reactant active agent polymer (polymers active agent) 
generating, and raising polymer physical properties becomes insufficient. From this, the 
reactive surface active agent which does not cause homopolymerization by a drainage system 
is called for. It has the outstanding character in which copolymeric [ with acrylic ester (meta) 
etc. ] is good as for the unsaturated compound (1) of the radical polymerization nature 
concerning this invention, and the homopolymerization nature in a drainage system is small. 
[0018]ln an emulsion polymerization, the surface-active agent is bearing important roles, such 
as emulsification of a monomer, offer of the place of the polymerization by micell formation, 
and dispersion-stability-izing of a polymer particle, and the same role as the usual surface- 
active agent is searched for also in use of a reactive surface active agent. When the reactive 
surface active agent constituent concerning this invention is used for an emulsion 
polymerization, it has the outstanding monomer emulsifiability and the polymer emulsion 
excellent in polymerization stability and mechanical stability can be manufactured. 
[0019]lf the example of the monomer which can carry out an emulsion polymerization using the 
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reactive surface active agent constituent of tliis invention is given, Aronnatic vinyl, such as 
styrene, alpha-methylstyrene, and chlorostyrene. (Meta) Acrylic ester (meta), such as methyl 
acrylate, butyl acrylate (meta), and 2-ethylhexyl acrylate (meta). Halogenation vinylidene, such 
as vinylic halide, such as VCM/PVC and vinyl bromide, and a vinylidene chloride. Vinyl ester, 
such as vinyl acetate and vinyl propionate, acrylic acid (meta), alpha, such as alpha, such as 
itaconic acid, beta-unsaturation carvone acids, and acrylic acid amide. They are conjugated 
dienes, such as alpha, such as beta-unsaturation carboxylic amide and acrylonitrile (meta), 
beta-unsaturated nitrile, butadiene, chloroprene, and isoprene, other ethylene, a maleic acid 
derivative, an itaconic acid derivative, etc. These monomers may be polymerized 
independently or may carry out copolymerization of the two or more sorts. 
[0020]There is no restriction in particular in the emulsion-polymerization conditions using the 
reactive surface active agent constituent of this invention, and it can carry out by monomer 
dropping test, monomer package preparation method, a pre emulsion technique, etc. It is 
preferred from a polymerization stability point to perform an emulsion polymerization especially 
by a pre emulsion technique. 

[0021]As a polymerization initiator, it may be publicly known, and For example, inorganic 
peroxides, such as potassium persulfate and ammonium persulfate. Organic peroxide, such as 
t-butyl pel oxide, cumene hydronalium pel oxide, and PARAMEN tongue pel oxide, Azo 
initiators, such as azobis JIISO butyronitrile and 2,2'-azobis (2-amidinopropane) 
dihydrochloride, the redox initiator which combined reducing agents, such as sodium sulfite, 
with the hyperoxidation compound further, etc. are mentioned. When persulfate is used for a 
polymerization initiator, especially since a polymer emulsion with few residual reactive surface 
active agents can be obtained, it is desirable. Although adjusted by the kind of polymerization 
initiator, the polymerization temperature is 50-90 **, when persulfate is used, and especially 
since it can obtain the polymer emulsion excellent in polymerization stability and mechanical 
stability if an emulsion polymerization is performed at 70-85 **, it is preferred. 
[0022]The amount of the reactive surface active agent constituent used concerning this 
invention has 0.1 to 20 preferred weight section to a viewpoint to monomer 100 weight section 
which acquires polymer physical properties, such as good emulsification dispersion stability 
and a water resisting property, and its 0.5 to 5 weight section is still more preferred. 
[0023] 

[ExamplejThe reactive surface active agent of others which are shown in the reactive surface 
active agent shown in the one to Examples 1-1 1 and comparative example 5 table 1 and the 
following was blended at a rate shown in Table 2, and this invention and a comparative 
reactive surface active agent constituent were prepared. The emulsion polymerization was 
performed by the method shown below using this surfactant composition, and the method 
shown below estimated the performance. A result is shown in Table 2. 
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[0024] 
[Table 1] 
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[0025] 
[Formula 1] 
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[0026]The acrylic acid 2.5g, 123.75 g of butyl acrylate, and 123.75 g of methyl methacrylate 
were taught to the beaker of <pre emulsion emulsion polymerization method> 500mL, and the 
monomer mixture was prepared. The reactive surface active agent constituent 5.0g and the 
potassium persulfate 0.25g which were shown in Table 2 were dissolved in the ion exchange 
water 107.1g, and this was added to the above-mentioned monomer mixture, and it mixed, and 
stirred for 10 minutes by 5000 r/min by the homomixer, and the uniform monomer emulsified 
matter was obtained. 

[0027]The ion exchange water 137.9g, the potassium persulfate 0.25g, and the above- 
mentioned monomer emulsified matter 36.2g were taught to the IL-separable flask, and it 
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stirred in tlie nitrogen air current for 30 minutes. Next, tlie flasl< was put into an 80 ** water 
batli, and temperature up was carried out. It was made to polymerize in early stages of for 30 
minutes, and the remaining monomer emulsified matters were dropped over 3 hours. The 
temperature in a flask was kept at 80**2 ** in the meantime. After riping at the temperature for 
after [ the end of dropping ] 1 hour, it cooled to the room temperature. Then, the ammonia 
solution adjusted to pH 8.0-8.5 25%, and the polymer emulsion was obtained. 
[0028]A <appraisal method of polymer emulsion> ** polymerization stability polymer emulsion 
is filtered at the wire gauze made from stainless steel of 200 meshes. The aggregates 
adhering to a reactor wall, agitating blades, etc. after a polymerization were collected similarly, 
and were filtered, after rinsing by ion exchange water, under decompression (26.6kPa), it was 
made to dry at 105 ** for 2 hours, and the amount of aggregates was calculated. 
Polymerization stability was expressed with weight % of the amount of aggregates to the total 
amount of the used monomer. 

[0029]** The mechanical stability of the polymer emulsion was measured based on mechanical 
stability JIS K-6828'^^^^ (load: 10 kg, number-of-rotations:1000 r/min, 5 minutes). 
[0030]** The submicron particle size distribution measurement device by mean-particle- 
diameter Beckman Coulter (coal tar N4 Plus) was used, and the mean particle diameter 
(weighted mean) of polymer emulsion particles was measured. 

[0031]** The polymer emulsion viscosity (rotor: 12 r/min) of 25 ** was measured using the 
viscosity Brookfield viscometer (made by Tokyo Keiki Co., Ltd.). 

[0032]** Take 10 g of extractability polymer emulsions of a residual milk-ized agent to a lOOmL 
beaker, add methanol 20vol% and saturation Na2S04 supernatant liquid 80vol% of mixed 

liquor 50mL to this, and destroy a polymer emulsion. After adding methanol 50vol% and 
saturation Na2S04 supernatant liquid 50vol% of mixed liquor 40mL to this, the filtrate which 

carries out filter paper filtration and contains a residual milk-ized agent is obtained. Methanol 
50vol% and saturation Na^SO^ supernatant liquid 50vol% of mixed liquor 160mL is washed 

[ times / several ] to a part for polymer on a filter paper. What added this penetrant remover to 
the first filtrate is freeze-dried, and volatile constituents, such as methanol, water, and a ** 
monomer, are excluded thoroughly. 50 ** ethanol 50mL is added to this, and a residual milk- 
ized agent is extracted. After carrying out filter paper filtration of this again and removing an 
ethanol insoluble element (Na2S04 / a little polymer components), decompression hardening 

by drying is carried out in an evaporator. The residual milk-ized dose contained in this 
hardening-by-drying thing is measured by high-speed liquid chromatography (opposite phase 
distribution chromatography), and residual milk-ized agent extractability is searched for with a 
following formula. 

Residual milk-ized agent extractability (%) = [emulsifier charge in residual milk-ized dose 
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(measurand) / polymer emulsion 10g] x100 [0033] 



[Table 2] 
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[0034]When the reactive surface active agent constituent concerning this invention is used as 
an emulsifier for emulsion polymerizations so that clearly from Table 2, polymerization stability 
and mechanical stability are good, and there are also few residual milk-ized agent sampling 
volumes. 
[0035] 

[Effect of the lnvention]When the reactive surface active agent constituent of this invention is 
used as an emulsifier of an emulsion polymerization, even if it does not use the usual 
emulsifier together, the good polymer emulsion which is excellent in polymerization stability 
and mechanical stability can be manufactured. 



[Translation done.] 
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y-i-:t-;i/. 5-'^.^'by-i-:t-;t'. e-'^.Ti^iso 



u-(E0)n-S03M (1) 

[it«]i2] ^{1) izii^^x. P. AO(7)mmL 

Vmti\ S (2) ^ffiJ£-ri>lt*]SliEa£^RJStt^ffl 

i+p]g;i4 (2) 

[0003] iOi 3 ^:i«;fi>»f*t-|>^f5t LTRJtE 

m<7)Rmm&mi\ (wm4 9-46291-^). 

MBS 62-104802-^). ru^-}l-mmT)U^!l' 

7xy-/n^s* mmv4-5 3302^) wfc 

i^^fj^^^K, tti^ miage 1-2 2 30 1 1-f t:Hi;r 

^r/^^ yx.-7-)i(^MiMx.x^)iiU.miitMi^mR 

v^i,;&i\ ztihm-^&^ti^+^x'hi. zcofzih. 
myii\t\^±m<m^imtiz bx^?^<n^^mmm l 

Zbi^X-^l^K Z CMC: iH<1* -i' KT $ ii" I. ^ i: t 

[0004] *»Beoiss«i. ±iaraSffW}^L#^->R 

,-}fij-7-x-7/P>>'a yc^S^jta^^tMf*^!.; 
[0005] 

[illiS:fB^-t^/^*^^^#l5] 3^ ( 1 ) -C-^ 

(iil"FflSWb-^ft ( 1 ) tv^a ) 

>3>(omm&x'h6. 

[0006] 

u-(E0)n-S03M (1) 

Ty-i-^~)V, 7 -Tj-^'rv- 1-^-/1-, 8-y 
Jt^y- 1 Q-T-ty-i-:^-;!-, lo--^ 
yf -fey- 1 1 1 - VT-^y- 1 -:t--'i-, 

1 2-hUT-fey-l -:t-;P, 1 5-A.d(-^^T■fey- 
l PJiM- 1 2iOt L 

(B*«€^^^s. 1 7 81:) !,zmmt>^ 

[0008] t/t, (AO)„g|3C0A(i^Sa3-l 8C0 

iisix^ij-iiSffiT;^^ ymxh ^.mL< (irn e 
p-y. •fi-\yy. Avy'^vymcnmMm.3---AayT)V 
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"/ i^m\iiiiMizm?^-^h^i ' b tn-^ h . (a 
o) c^wtan^ /H*^*-rm(± 0 - 5 0 , s t < {i 

0~2 Offc^o t/-^ (EO) cOW«D^;l-aSr7Kt-* 

4^ [ (AOcOM«»-2. 8) Xn 

mm\Y/m ( 1 ) (±. 5t { 3 ) TH^tar/i-^fu y ^ 
^^^AY- mm ( liiTTJi-^ vy^^^-iY mm lo 

(3) ^rnxXr^Wtt, WiZ-m^zX"^^ ^ 

CH2 = CH-(CH2)p-0-(AO), 



nJiO-2 0 0, fftL<{41-5 0-CJ)D, »{C5- 
[0009] ^ISm^ ( 1 ) i: bTf±, !^tp. A 

[00 10] 

i + p]=gl4 (2) 
[00 11] 



-(EO)n-H 



(3) 



AO. EO. p. maV-n{±HUiac?)S»&* 
■To ) 

T)v^vyi^^^A Ymm ( 3 ) wmfTiWR-^^^ 

*\ Sbtimcxf-i.yt^^-if 'f FI:#JP§-ti-|>:6- 20 

^ CO ^ S I. m^n-nrnz J; O -^^^ l. ^ t *^'t- 
[0012] rjv^vy^^^A Ymm ( 3 ) mm 

'P^iVT.iVir^ym^^^m-h^Lhifi-^ihtK X)V7 

^'r_yf?'r:%h., Wi(f. r>i-^\yy:^^^4 YHtm 
(3) l^/Kcx/l^7r ^yffiO. 9~1. 2^)Hti: 

7i^. mm:^'xmm%T. i o o - 1 4 or<^^# 30 
TT-sjE§iti> t , T;^^^-y^4^f-^ Ytiim ( 3 ) 

c7)ffiKxXT;l/Ty^ x^Aig^lSJtZ*-C#S z t ib^T 
^ h . mxX7";Kk^{4 9 0-9 9. 5 %. ifift;: 9 3 

- 9 8 %T& s 1$ y v-x^^t/i^' H yn'RMt.ti-^ 
[ 0 0 1 3 ] it ( 1 ) (^mii7mn.TXiif}^-^y^^s 

il^:^ybLXW}^^l^. ^^b'J^i.. 

(^)TJv:fi ')±m±mA:^y ry^-'^^-Y^y ; 
^^/L-r^y, i^'^^^/i-rsy, ^yx^/LTsy, f- 40 
y xf-7ixT s y^iOT/i-^/i-T 5 y<?)Ty^-'>A>f jj- 
y ; tyx^y-;^T5y. i^'x^^y-^t-rsy. fy 
x^- y -;P-T 5 ym(^TfV:^ y-flT 5 ysoTy^-'^ 
j^-!^yt)mf^iii, 

[0014] :^wmRm^m^mmm.mmi. r-m 
wt^a { 1 ) mcoRm^^mmm^imiib^m 

Jtf%43tO^ISWk-^ft ( 1 ) £^^*Si4 2 0-1 0 OS 

m.%ijmt. L< , ^ttc5 0- 1 0 omM.%i)mt 



[0015] T-mait-^ ( 1 ) bm.-^h^h Zb<^T 

% tKm.m.wmmu. m^m^ 9-46291 

-f-. i^MBSS 8-20 3960-^. !^MBS6 2-104 
8 0 2-^. mW4 - 5 3 8 0 2 -^#4^^fl5tClSt!£§tl/c 
^ytt^3KJ£tt^rffiSttSiJ^. #lFlBg6 2-104 
802^, ^^T4-50204-f, ^^fflBg50-98 
4 8 4^. im^9 - 2 9 1 0 6 3 WiflStClEmSti 

fzm :^y'&.<n&m^w&'mimft z t t^T^ 
I. 

[0016] :^WE(Dmismmmi'^izim!m<:o 

[0017] ?WbM-^tfcv^TRJ£tt?^rmfi1Wl{i*°y 

-?-xv;^ y 3 ym&i^(7)mi^Kmizii i rc / -7~x 

{i:*"yv-3:gt fb^W(c&& (OTftfi-^h^.^^-.) t 
r*°y -?-fiJc:5]HcK ix§ i t j; D y 

::fit«^'v>TW7|<tt, »«tt, iH^tt^i7)^°yv-!t^jj 

'■&mwy^m'mm^i:mzt^^iz\i , 7j<?§tt^R 

I >.t.'y -7-«&^±$^^SjS*^'^+^^t „ 
«fkM53 ( 1 ) j± (y^) ry y/nixy-f/i-^tio* 

[0018] IWffi-^tcfcv^T^IBvgtt^iJfi, ^y V- 

<rmL. %'^mm,zi.hm.^<r>^<r>m^. ^^y^-s 

mk^WA-^\izm ^fzi^ii. fiix^c^ y v-fwti4^ * 
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[0019] :^^mcoKmm^mmmi:m\^x 

t7)h'x;l/x;^f-;l/S, (;^^') T^^U;!/®. -i^-nym 

^nnrp-y. >f yn-y^cJoftSi^'xy^. ^co 
ffix^u-y. ^p^yKi^*. -^:?:jyKi^*^T' 

[00 20] i^%mMmmmmm%Mm^m^h 

y V — ffiffii^iS , rpx 3 ya^T-ff a r t 
^sT-^ ^ , tff (c7°L-xv;i/i;' 3 yax-fUM-^^tra (?) 

[002 1] a^MllM'Jt LT{i4.^ffl£?)tc?)"C'J; < . M 



*\m. TV\LxvAvzr^u-v^ii\,^ 2. 2' -ry 

h'X ( 2-T5i^Vrn^N°y) Fn^'n^^ Y-m 

KttWffivSMO^^-^ I U v-x-7;W>>- g y i 

0-9 0°Cf* D - 7 0-8 5°CTfL-fM-^&ff -5 
10 -^^5gttat/'KW3cS'l4t«ii/i*° y v-xv;P-i; 3 

[0022] *^H^t:«;bl.Sjett^ffiffittlfm!HlC0 

mt^^^hm^ii-!^. ^y^-i oosfigptcMtT 

0. l~2 0M:gE!&^#tL<. 0. S-'SMgP^^H 
[0023] 

[»sf?i|] 1 - 1 K mm 1 - 5 
20 )e'[i^ffivgttffl^*2 (c^K-rsij^^T'ffi^^ tr*^BMy 

[0024] 

[HI] 





CH2= 


CH-(CH2)p- 


-0-{AO)„-{E0)„-SOaM 






-(AO)„-(EO),SB 


-SOgM SI 


KAOflDKSft-Z. a)Xm+P] 


CM) 




A 


2 


(C4HsO],(C2H40),o 


-SO3NH4 


10j4 


902 




B 


3 


(C4H80:5(C2H40)io 


-SO3NH4 


9.0 


99.4 




C 


7 


CC3HbO)6(C2H40)io 


-SOaNH4 


a.0 


99.5 




D 


7 


(C4Ha03e(C2H4O)i6 


-SO3NH4 


14.2 


99.3 




E 


9 


(C3HbO)3(CjH40),o 


-SOgNH* 


9.B 


99.5 




F 


9 




-SOsNa 


9.0 


9B.0 


S, 


G 


9 


CC3HaO)a(CeH40),a 


-SO3NH4 


. 9.8 


95.0 






2 


(C4HaO)j(C2H40)io 


-SOaNHj 


4.4 


99.5 




I 


9 


(C4HgO)7(C2H40),„ 


-SO3NH4 


17.4 


99.2 


it 


J 




(C4HbO)7(C2H40)io 


-SOsNa 


9.4 


99.8 



C4HaOI±;t+>>:??^>fi: _(CH2-CH-0)- 
C2H3 

C2H40r*;l-*>>If-U>S: — (CH2-CH2-O)— 
CaHBOItt+J/T^PtfU'fi: -(CI^-CH-0)— 

CH3 
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8 



C9Hi9--(Y^Wo(CH2CH20)ioS03NH^ 
CH=CHCH3 



CH2=CHCH20CH2 

CHO(CH2CH20)ioS03NH4 
-OCH2 



mm^ 62-1 04802 ^^jkmzmm(Dit^m) 



y7'AJ]/S-l 8 OA : 

(mm 58-203960 ^^^fclBlEC^t^W 



CH3 CH3 

CH2=i— CH20(CH2CHO)6— S03Na 

mmme 1-22301 i^^i^tiEisw^t^w 

[0026] <r\^Ji-?JWJ a y|UM-^^> 500m * m^tX'i^fflLtz. ^<^m. 2 5 %Ty^-T7K-C-p H 

h<n\L-ti~{zr9\}ivm2. 5g, r^"j;wst7>;i^ 8. o-8. 5!ctiiiaLr*°y-7-x-7;p-i;'H 

1 2 3. 7 5 g , ^ ,^' U /L ^/L 1 2 3 . 7 5 g ^ fc. 

ftiic^. ^ y v-?IM5j^l)fSL/i„ ^ ^>3!«7j< 10 [0028] <;^°y -7-xv;l 3 y<7)ffF1ffii£> 

7. 1 gtll2tc*L^:^tEtt™S'l4»Mft5. 0 (D S-^^gclte 

g. S^^U'^i.O. 2 5g^?MIL, iixMBt^ 40 4t'Jv-xv;l>'3>a:2 0 0;^-y>'.^tOXr>l-XS 

0 0 r/minTl O^^jf^fL. %-=5r^ /V-im i^^SStJi. ^«t*toTr3fiL, 
Sr=f|3t. igffi(26. 6kPa)T. 10 5°Ct:'2^^K 

[0027] 1 L-fe.^^°77;^'77Xr?^^^3^-y^^ic jS§-1i:TS«!f%4^i^to^^. ffifflLfc^ 7 

13 7. 9 g. iiMK^^U^AO. 2 5 g. &t/±fEt Mt-|.«*lll:Oa»%-Ca-^Sge^aL:^c„ 

j~7~%im3 6 . 2 g ^{±a^. a*^»s4>t'3 o^^ [ o o 2 9 ] © «Ms^^^e 

J^tC7 7^3^8 0°CtD7l<J§tAfL#?aL JIS K-6 8 2 8-i33S(^spg)iL-^ (^^ . iQk 

/to 3 o^mmm-^^^. mc^'^j^~mm^3 s. mmt. : 1 0 0 0 r/min, s^^) , 4fjv-xv 

2 °C t«-:> , ?ilT#ITfi 1 BtrSlHlSffi-CfM L/ifi . * 50 [0030]® 
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mUSSB ( 3-;l.^-N4 Plus) ^ffiJflLT . 
[0031]® fe« 

BMftJKth (S^tf-ll (tt) S) ^m\K 2 5T;^^y 

V-XV/ki^'gyfeS (n-^ : 12 r/min) 

[00 32]© TMumwm^^ 

;Kyv-XV;l/i>'ayi Og^l 0 OmLt;-;i4'-tCt 
^?S8 0vol%<7)ii^?g5 0mLS:Jllx.. ^'JV-XV 

tIN az S04±?i;2*^Jg5 0vol%<7)?I-g-S4 OmLOn 



(6) #IP32 0 0 2-88 1 04 

1 0 

* ^t, r^±tfO:KUv-:Ji-t:j<:$'y-;^5 0vol%i:M 
ftN a 2 S 04 ±?i;2/^?£ 5 0 vol 1 6 0 m L 

-:?-mnmmm^^^\,ZW< . ZixXZ^ 5 0'CC7)X^ 

7-/1.5 OmL&jD;iTm«^amt- 1. „ i^I^B 

mfmr-i^hx:^-^ J -)vm^^'^ (Na2 so4/fss 

10 fr^' D-? 1- ^'7 7^ { m^'7tU7 b ) "CaJSL. T 

mvmmm (%) = \mvm\^ (sj^s) /^y 

^-x^/Pi/'g y 1 0 ^^m/mmA^ X 1 0 0 
[0033] 
[«2] 









MISSIS 








m\.\m 










(%) 


(%) 


(nm) 


(mPa-s) 


(%) 




1 


A;5g 




0.052 


0.008 


185 


860 


9.3 




2 


A:3g 


AGNPES:2g 


0.068 


0.007 


173 


910 


10.3 




3 


B:5g 




0.043 


0.005 


171 


1020 


8.5 




4 


C:5g 




0.070 


0.006 


165 


1680 


7.8 


5 


C:3g 


S-180A:2g 


0.061 


0.008 


167 


1660 


g.s 




6 


D:5g 




0.095 


0.009 


162 


1840 


8.5 




7 


E;5g 




0.077 


0.007 


158 


2070 


8.6 




8 


F:5g 




0.086 


0.006 


169 


1960 


8.7 




9 


G:5g 




0.051 


0.004 


159 


2060 


8.3 




10 


H:5g 




0.060 


0.007 


493 


90 


9.6 




11 


I:5g 




0.105 


0.010 


150 


3520 


10.1 








PNPES:5g 


0.154 


0.052 


150 


3410 


17.5 


it 


2 




AGNPES:5g 


0.139 


0.017 


159 


3560 


13.4 




3 




S-180A:5g 


0.186 


0.014 


168 


1270 


18.1 




4 




MP6S:5g 


0.230 


0.110 


562 


81 


15,3 




5 


J:5g 




0.153 


0.051 


201 


572 


16.1 



[0 0 34] ^2fi^h^^hfi^ti:i.0\Z^ i^Wmz^hh 
[0035] ^ 
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F^-A(##) 4D077 AB14 ACOl BA02 BA13 DD32Y 
DD33Y DE02Y DE07Y DE29Y 

4G065 AB03Y ABIOY AB22Y AB38Y 
BAOl BA07 CA02 DA05 EA02 

41005 AA02 BD06 

4J011 AAOl DAOl KA04 KA06 KA19 
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